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b □ {sent to the International Bureau only) a total of (indicate type and number of electronic carriers)) , containing a 
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Box Relating to Sequence Listing (see Section 602 of the Administrative Instructions). 
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□ Box No. Vll Certain defects in the international application 
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Box No. I Basis of the report 



1 , With regard to the language, this report is based on the international application In the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/br 55.3) 

2. With regard to the elements* of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originaffy fiied" and are not annexed to this report): 



Description, Pages 

1-17 as originally filed 

Claims, Numbers 

1-17 received on 26.01.2005 with letter of 19.01.2005 

□ a sequence listing andfcr any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. 0 The amendments have resulted in the cancellation of: 

□ the description, pages 
EI the claims, Nos. 18-21 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

D any table(s) related to sequence listing (specify): 

* xf item 4 applies, some or all of these sheets may he marked "superseded. " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novefty(N) Yes: Claims 1-17 

No: Claims 

Inventive step (IS) ■ Yes: Claims' 1-17 

No: Claims 

Industrial applicability (IA) Yes: Claims 1-17 



2. Citations and explanations (Rule 70.7): 
see separate sheet 



f 
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(SEPARATE SHEET) PCT/EP2004/005818 



1. Re ItgfnV 

Reasoned statement with regard to novelty. Inventive step or industrial applicability; 
citations and explanations supporting such statement 

. 1 . The amendments filed with letter dated 1 9.01 .2005 conform to Article 1 9(2) EPC. 

2. Reference is made to the following documents: 

D1 : EP-A-1 298 738 (EASTMAN KODAK CO) 2 April 2003 (2003-04-02) 
D2; US 2003/01 821 8 A1 (FUNAHASHI MASAKAZU ET AL) 23 January 2003 (2003- 
01-23) 

D3: US-A-5 968 675 (ENOKIDA TOSHIO ET AL) 1 9 October 1 999 (1 999-1 0-1 9) 
D4: WO 97/331 93 A (DOW CHEMICAL CO) 1 2 September 1 997 (1 997-09-1 2) 
D5; US-A-4 565 860 (ISHIKAWA MASAZUMl ET AL) 21 January 1986 (1986-01-21) 
D6: EP-A-1 31 0 539 (SUMITOMO CHEMICAL CO) 14 May 2003 (2003-05-14) 
D7: US-A-5 728 801 (WU WEISHI ET AL) 17 March 1998 (1998-03-17) 
D8: US-A-6 074 734 (KAWAMURA HISAYUKI ET AL) 13 June 2000 (2000-06-13) 
D9: US 2001/026878 A1 (INBASEKARAN MICHAEL ET AL) 4 October 2001 (2001- 
10-04) • 

3. The subject-matter of claims 1-17 is new in the sense of Article 33(2) PCT, because 
none of the cited prior art discloses the monomers and polymers of the application . 

4. The subject-matter of claims 1-17 Involves an inventive step in the sense of Article 
33(3) PCT. 

Document D1 is regarded as being the closest prior art because it relates to 
developing compounds with improved hole injecting and transport properties. 
The difference between D1 and the application is that in the application polyamines 
with different structural features are used. 

The problem to he solved by the present invention may be regarded as providing a 
solution processable polymer having improved hole transporting properties without 
adversely affecting the colour of emission of the polymer by narrowing of the HOMO- 
LUMO gap. 

As none of the cited prior art discloses the specific materials of the present 
application, it follow that the skilled person would not have been able to find 



Form PCT/Separata ShB6V409 (Sheet 1) (EPO-January2004) 
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indications from D1-D9 that the compounds and polymers of the present application 
would allow to obtain the result indicated in the examples on pages 15-17. 
As a consequence, the subject-matter of claims 1-17 is characterized by the 
presence of an inventive step. 

5. The Applicant is advised that the final paragraph of the description, referring to the 
"spirit and scope" of the invention could cast doubt on the scope of the claims. This 
paragraph adds nothing to the disclosure and should therefor be amended or 
deleted. 



Form PCTVSeparate Shee M09 (Sheet 2) (EPO-January 2004) 
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Enclosures 

ModlfiBd claims: 

1) A monomer of formula (Im): 

P-Ar-N-ArVN-Ar\ — P 

R \k J 

n 

(Im) 

wherein each Ar is the same or different and independently represents an option- 
ally substituted phenyl or biphenyl; Ar 1 represents an optionally substituted phenyl 
or biphenyl; each P is the same or different and independently represents a leav- 
ing group capable of participating in metal insertion with a nickel or palladium 
complex catalyst; n is at least 2; and each R is a group of formula (II): 




Q 



00 

wherein G is hydrogen or a substituent selected from Ci^alfcyl; c i-2o alkoxy; C1.20 
fluoroalkyl; Ci. 2 operfluoroalkyl; and fluorine. 

f 2) A monomer according to claim 1 wherein each P is the same or different and is 

Independently selected from halogen; a reactive boronic group selected from a 
boronic acid group, a boronic ester group and a borane group; a group of formula 
-B~HaI 3 " M + or DZ-B-Hal 3 wherein each Hal independently represents a halogen, M 
represents a metal cation and DZ represents dlazonium; a group of formula whe- 
rein each Hal independently represents a halogen and M represents a metal cati- 
on a group of formula 0-SiR 7 3 wherein each R 7 independently represents an op- 
tionally substituted alky! or aryl; or a moiety of formula -O-SO2-Z wherein Z is se- 
lected from the group consisting of optionally substituted alkyi and aryl. 

3) A monomer according to claim 1 or 2 wherein n is 2 or 3. 



PAGE 9/12 * RCVD AT 12/27/2005 4:08:31 PM [Eastern Standard Time] ■ SVR:USPTO-EFXRF-6/25 * DNIS:2738300 * CSID:302 661 2331 * DURATION (mm-ss):02-24 



DEC. 27. 2005 4:1 0PM 



NO. 9398 P. 10/12 



PCT7EP20O4/O05S1S 
C03008WO 



8 



Ludsrechmidt, Schfiler &. Partner 
January 19, 2005 



4) A process for preparing a polymer comprising the step of polymerising the mo- 
nomer of formula (InV) 



wherein each Ar Is the same or different and independently represents an option- 
ally substituted aryf or heteroaryl; Ar 1 represents an optionally substituted aryl or 
heteroaryl; each R is the same or different and independently represents a sub- 
stituent; each P is the same or different and independently represents a leaving 
group capable of participating in metal insertion with a nickel or palladium complex 
catalyst; and n is at least 2. 

5) A process according to claim 4 wherein each P is independently a halogen or a 
moiety of formula -0-S0 2 -Z and the monomer of formula (Im) Is polymerised in the 
presence of a nickel complex catalyst 

6) A process according to claim 4 wherein each P is independently a halogen or a 
moiety of formula -0-SO 2 -Z, the monomer of formula (Im) is polymerised with a 
second monomer having at (east two reactive boron functional groups independ- 
ently selected from a boronic acid group, a boronic ester group and a borane 



group, and the polymerisation Is' performed in the presence of a palladium com- 
plex catalyst and a base, 

7) A process according to claim 4 wherein each P is independently a reactive bo- 
ron functional group selected from a boronic acid group, a boronic ester group and 
a borane group; the monomer of formula (Im) is polymerised with a second mo- 
nomer having at least two substftutents independently sefected from halogen or a 
moiety of formufa -O-SO^-Z; and the polymerisation is performed in the presence 
of a palladium complex catalyst and a base. 

8) A process according to claim 4 wherein one P is a halogen or a moiety of for- 
mula -O-SOrZ and the other P is a reactive boron functional group selected from 




flm') 
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a boronic acid group, a boronic ester group and a borane group, and the polym- 
erisation is performed in the presence of a palladium complex catalyst and a base. 

9) A process according to any one of claims 4-8 wherein the monomer of formula 
(lm) is polymerised with a second monomer selected from the group consisting of 
optionally substituted aryl and heteroaryl groups. 

10) A process according to claim 9 wherein the second monomer is selected from 
the group consisting of optionally substituted phenyl, fluorene, spirobifluorene. In- 
denofluorene and heteroaryl. 

11) A co-polymer comprising a first repeat unit of formula (Ir) and a second repeat 
unitAr: 



-Ar-N-Ar 1 /N-Ar\ 
R U 

' n 



AO 

wherein each Ar is the same or different and independently represents an option- 
ally substituted aryl or heteroaryl; Ar 1 represents an optionally substituted aryl or 
heteroaryl; each R is the same or different and Independently represents a substi- 
tuted; n is at least 2; and Ar 2 represents an optionally substituted aryl or het- 
eroaryl that has a backbone consisting of aryl or heteroaryl groups and that is 
directly linked and conjugated to Ar of the first repeat unit of formula (Ir). 

12) A co-polymer according to claim 11 wherein Ar* is selected from the group 
consisting of optionally substituted phenyl, fluorene, spirobifluorene, indenofluo- 
rene and heteroaryf. 

13) An optical device comprising a first electrode for injection of charge carriers of 
a first type, a second electrode for Injection of charge carriers of a second typ- 
and a polymer according to claim 11 or 12 located between the first and second 
electrodes. 



PAGE 11/12* RCVD AT 12/27/20054:08:31 PM [Eastern Standard time] ' SVR:USPTO-EFXRF-6/25 • DN1S:2738300 • CSID:302 661 2331 * DURATION (mm-ss):02-24 



' DEC. 27. 2005 4:10PM 



NO. 9398 P. 12/12 



SswT 005818 1 ° Ludersch^idt, **tor * Partner 

January \9, 2005 

14) A method of forming an optical device comprising: 

depositing from solution a polymer according to claim 1 1 or 12 onto 
a substrate carrying a first electrode for injection of charge carriers 
of a first type, and 

depositing over the polymer a second electrode for injection of 
charge carriers of a second type. 

15) A switching device comprising a polymer according to claim 1 1 or 12. ' 

16) A field effect transistor comprising, In sequence, a gate electrode; an insulator 
a polymer according to claim 11 or 12; and a drain electrode and a source elec- 
trade on the polymer. 

1 7) An integrated circuit comprising a field effect transistor according to claim 1 6. 
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